O
UR special interest in this subject began in 1952. While being generally satisfied with treatment of subdural effusions in infants as outlined by Ingraham and Heyl 3 and Ingraham and Matson, 4 we noted that some cases did not do well. These were the cases in which the discrepancy in size between the brain and the skull had become so great and the subdural space so large that obliteration of the space was difficult and sometimes impossible by the usually accepted techniques. A review of the records of the Vancouver General Hospital at that time confirmed the fact that the residual disability, especially with respect to intellectual function, was considerable in this group.
In an effort to deal with this problem, a system of external drainage designed to facilitate the expansion of the brain was tried and in the first 3 infants the subdural effusion was successfully eliminated. In subsequent cases however, complications such as infection occurred and our enthusiasm was somewhat dampened.
It was not until early 1961 that we began the series presently under review. We had become aware that Cone 2 had carried out subdural-peritoneal shunts using large bore tubing and that Ransohoff 5 had carried out subdural-pleural shunts. At that time, we did not know of Collins and Pucci's 1 experience with the former operation. By this time, Shulman and Ransohoff 6 and others had questioned the necessity of removing subdural membranes providing the effusion was adequately dealt with and the membrane not too thick.
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Clinical Technique
In our first cases we carried out subdural-peritoneal shunts only when all the standard procedures, including craniotomy and removal of membranes, had failed. Now we perform subdural taps and burr hole drainage and direct attention to nutrition and general health of the infant in the usual manner, but, if further attention is required, we carry out the shunt instead of craniotomy. If the initial burr hole drainage has been inadequate, a 2nd burr hole is placed more posteriorly. If a significant collection of fluid is still present when the 2nd burr hole is made, then the shunt is carried out. Seamless latex tubing with an inner diameter of ~ inch is introduced into the subdural space and carried under the skin to the subcostal region of the same side where it is introduced into the peritoneal cavity. An intervening incision at the base of the neck is required to tunnel the tubing down from the head to the subcostal region. Some degree of paralytic ileus is usually present for 24 to 48 hours but this has not been a serious problem. We have been anchoring the tubing only in the neck so that its removal can be carried out by reopening the neck incision, cutting the anchoring suture and pulling the tubing down from above and up from below.
The tubing has been left in for periods of 4 weeks to 4 months and we believe that 6 to 8 weeks is probably sufficient. In the first case, a membrane was present when the shunt was carried out. When the tubing was removed, the burr hole was reopened and the membrane had disappeared. In 10 other cases, although a membrane was present at the time the shunt was established, we did not feel justified in reopening the burr hole to check on tile membrane at a later stage.
Results
Our results are summarized in Tables 1  and 2 . In all cases, to the best of our knowledge, the effusion has been successfully eliminated. In one child who, more than a year later, was not progressing as well as anticipated, carotid arteriography showed no evidence of subdural fluid. We are not yet 584 sure whether bilateral subdural effusions should be drained by bilateral shunts or if unilateral shunt would prove in most cases to be sufficient. One of our cases had both sides drained at the same time and in the other cases with bilateral shunts the second side was done 10 days to ~ weeks after the first.
The single instance of infection was found when the tubing was removed, and appeared to have no adverse effect at the time or later. In another case the tubing had migrated caudad but only after serving its purpose; it was removed without any trouble.
Discussion
The problem of the infant with a great discrepancy between the size of the skull and the size of the brain is well known and is difficult to deal with. Such infants have a higher incidence of residual disability, especially with respect to intellectual function.
Subdural peritoneal shunt is a relatively simple procedure and in our hands has been successful. It eliminated the considerable loss of protein which accompanies external drainage and therefore reduces the tendency to malnutrition and anemia. We believe the subdural membrane, when not excessively thick, probably becomes absorbed although we have only proved this in one case.
We plan to follow our cases over the ensuing years and carry out extensive assessments of their abilities including psychological testing. In the meantime, this small series with a relatively short follow-up period does not justify definitive conclusions. However, we have the impression that the incidence of residual disability, particularly retarded mental development, has been less since we began this type of treatment. Occasionally one may encounter a long-standing subdural hematoma with a membrane which is already very thick and where craniotomy seems advisable. In most cases, however, if the regime we have outlined is followed, the membrane will not become excessively thick and craniotomy will seldom be required.
